The melanocortin 4 receptor mediates leptin stimulation of luteinizing hormone and prolactin surges in steroid-primed ovariectomized rats.
We have previously reported that leptin, the product of the obese (ob) gene, may play a physiologically relevant role in the generation of estradiol/progesterone-induced luteinizing hormone (LH) and prolactin (PRL) surges in female rats. In the present study, we examined whether the stimulatory effect of leptin on the hormonal surges is mediated through the melanocortin (MC) 4 receptor in the brain, as is leptin's effect on feeding behavior. We also explored whether the MC4 receptor participates in tonic stimulation of steroid-induced LH and PRL surges. Experiments were performed on both normally fed and 3-day starved rats, which were ovariectomized and primed with estradiol and progesterone. At 11:00 h on the day of the experiments, the normally fed rats received an intracerebroventricular administration of artificial cerebrospinal fluid (vehicle), SHU 9119 (a nonselective MC3/MC4 receptor antagonist, 1.0 nmol), or HS014 (a selective MC4 receptor antagonist, 1.0 nmol). The 3-day starved rats were given vehicle, recombinant mouse leptin (0.3 nmol), leptin (0.3 nmol) + SHU9119 (1.0 nmol), or leptin (0.3 nmol) + HS014 (1.0 nmol). From 11:00 to 18:00 h, blood was collected every 30 min to measure LH and PRL. The 3-day starvation completely abolished both LH and PRL surges, but leptin significantly reinstated these hormonal surges. Both SHU9119 and HS014 significantly decreased the magnitude of LH and PRL surges in normally fed rats and also significantly blocked the leptin stimulation of the hormonal surges in starved rats. These results suggest that the MC4 receptor may be the pivotal subtype of MC receptors mediating the leptin stimulation of LH and PRL surges. The data also suggest that endogenous MC(s) may tonically stimulate the hormonal surges in normally fed rats via the MC4 receptor. This is the first report describing a physiological role of a specific MC receptor in regulating the reproductive axis.